The paper studies the global existence, asymptotic behavior and blowup of solutions to the initial boundary value problem for a class of nonlinear wave equations with dissipative term. It proves that under rather mild conditions on nonlinear terms and initial data the abovementioned problem admits a global weak solution and the solution decays exponentially to zero as t-þ N; respectively, in the states of large initial data and small initial energy. In particular, in the case of space dimension N ¼ 1; the weak solution is regularized to be a unique generalized solution. And if the conditions guaranteeing the global existence of weak solutions are not valid, then under the opposite conditions, the solutions of above-mentioned problem blow up in finite time. And an example is given. r
Introduction
In this paper, we study the global existence, the asymptotic behavior of weak solutions and the blowup of solutions to the initial boundary value problem for a class of nonlinear wave equations with dissipative term: Equations of type (1.3) are a class of essential nonlinear evolution equations appearing in the elasto-plastic-microstructure models. They describe the longitudinal motion of an elasto-plastic bar and the anti-plane shearing, see [2] . When l ¼ 0; under the assumption ''sðsÞ ¼ as 2 ; where ao0 is a real number'', the authors [2] showed that the interaction between the lower-order nonlinear terms that change type and the small, higher order dispersive microstructure terms leads to the equations that have a soliton structure locally. The competition of the focusing effect of the nonlinearity and the spreading effect of the dispersive microstructure terms leads to a well-posed but growing 'jump' profile. And for general Eq. (1.3), with l ¼ 0; under the assumption ''sAC 2 ðRÞ; s 00 ðsÞ satisfies local Lipschitz condition and s 0 ðsÞ is bounded below'', the authors [5] proved that corresponding problem (1.3), (1.4) admits a unique generalized solution and gave some sufficient conditions which make the solutions of problem (1. In real process, the linear damping, as well as dissipation, plays an important role. Therefore, the study of nonlinear evolution equations with linear damping or dissipative term has recently attracted the attention of many mathematicians and engineers, and there have been a lot of impressive literature, see [3, 4, [7] [8] [9] .
In the present paper, on the one hand, by a Galerkin approximation scheme, as well as combining it with the potential well method, we proved that 1. On the other hand, by an energy method, we prove that if the above-mentioned conditions guaranteeing the global existence of weak solutions are not valid, then under the opposite assumptions similar to thresholds, the solutions of problems (1.1)-(1.4) blow up in finite time (see Theorem 2.4).
The plan of the paper is as follows. The main results concerning the global existence, the asymptotic behavior of weak solutions and the blowup of solutions are stated in Section 2. The proofs of global existence and asymptotic behavior of weak solutions are given in Section 3. In the case of N ¼ 1; the weak solution of problem (1.3), (1.4) is regularized to be a unique generalized solution in Section 4. In Section 5, the proof of a blowup theorem is given and an example shown.
Statement of main results
We first introduce the following abbreviations: 
ð2:6Þ (
ð2:7Þ 
and when l ¼ 0;
whereT is different for different conditions.
Global existence and asymptotic behavior of weak solutions
Proof of Theorem 2.1. We look for approximate solutions u n ðtÞ of problem (1.1), (1.2) of the form 
Replacing w j in (3.1) by u n t ðtÞ gets
where
Obviously,
Jðu n ðtÞÞ; t40; ð3:6Þ
By integral mean value theorem, assumption (i), (2.2) and (3.4),
8Þ
; 0oy i o1; i ¼ 1; y; N: So E n ð0Þ-Eð0Þð40Þ as n-N; where Eð0Þ is as shown in (2.6). Without loss of generality, we assume that E n ð0Þo2Eð0Þ for all n: And thus (3.5) implies, for all n; In fact, if there exists a T40 such that u n ðtÞAW ; tA½0; TÞ; while u n ðTÞA@W ; i.e. Iðu n ðTÞÞ ¼ 0 for some n; then jjDu n ðTÞjja0 (or else by Lemma 2.2, u n ðTÞ is an inner point of W ), and by (2.3), (2.5), (3.6), (3.9) and (2.6),
0ptpT: ð3:11Þ
Eq. (3.11) implies Iðu n ðTÞÞ40; which is a contradiction. So (3.10) is valid. And (3.10) implies that (3.11) holds for t40:
It follows from (3.5), (3.6), (3.9), (3.10) and (2.5) that t40; i ¼ 1; y; N; j ¼ 1; y; n;
where and in the sequel we denote by M and C i ði ¼ 1; 2; yÞ various positive constants independent of n and t; i.e. for any T40; the nonlinear terms in system of equations (3.1) are uniformly bounded on ½0; T: So the solution u n ðtÞ of problem (3.1), (3.2) exists on ½0; T for each n: On the other hand, we can extract a subsequence from fu n g; still denoted by fu n g; such that for any T40; i ¼ 1; y; N; j ¼ 1; y; n; letting n-N in (3.16) and making use of (3.14), (3.15), (3.17), (3.18) and the Lebesgue-dominated convergence theorem yields Now, we discuss the asymptotic behavior of the above-mentioned weak solutions. Replacing w j in (3.1) by u n ðtÞ gets Replacing w j in (3.1) by u n ðtÞ gets 
Applying the Gronwall inequality to (4.9) yields Taking the L 2 -inner product of (4.13) with w t gives 
Fð0Þ; t40; ð5:6Þ 
where and in the sequel a ¼ 1=m41: Therefore,
; mo3; 
And (5.17) implies Remark. The example shows that there exist some clear condition boundaries similar to thresholds among the sign of a; the states of initial energy Eð0Þ and the existence, asymptotic behavior and nonexistence of global solutions of problem (1.1), (1.2).
